| INTRODUCTION
Francisella tularensis is a highly virulent, Gram-negative, capsule-forming, non-motile, non-spore forming and facultative intracellular pathogen, which may cause tularaemia in humans and a wide range of animals (Eliasson & Back, 2007; Ellis, Oyston, Green, & Titball, 2002) . Francisella tularensis is capable of infecting more than 200 different species of mammals, including many different species of rodents. Transmission to humans occurs through ticks and mosquito bites, close contact with infected animals or animal tissues (usually hares or small rodents), inhalation of contaminated dust or ingestion of contaminated food or water. There is no evidence for human-to-human transmission. There are several different clinical manifestations of the disease (Sjostedt, 2007) : the ulceroglandular, pulmonary, typhoidal, oropharyngeal and oculoglandular forms. Francisella tularensis subsp. holarctica = type B is endemic in Sweden and has been diagnosed since 1931, with between 100 and 700 reported infections annually (Payne, Arneborn, Tegnell, & Giesecke, 2005) . It causes a milder infection than F. tularensis subsp. tularensis = type A. Type A is prevalent in North America, usually in drier environments (Ellis et al., 2002; Keim, Johansson, & Wagner, 2007) .
In Scandinavia, data strongly suggest that F. tularensis type B can survive for a long period outside a host in aquatic environments. The risk of getting infected is higher close to lakes and rivers (Maurin & Gyuranecz, 2016; Syrjala, Kujala, Myllyla, & Salminen, 1985; Tarnvik, Priebe, & Grunow, 2004) . Infection with F. tularensis is notifiable in Sweden. The disease occurs with a seasonal pattern being especially prevalent in summer and autumn (Tarnvik et al., 2004) and is most common in the northern and middle parts of Sweden (Eliasson & Back, 2007; Tarnvik et al., 2004) . During the last decade, the infection has emerged further south (Desvars et al., 2015; Eliasson & Back, 2007) with between 15 and 35 cases being reported each year in the region of Västra Götaland in the Southwest of Sweden (Sminet2, Swedish National Surveillance System) (Rolfhamre & Ekdahl, 2006) . The disease is probably underreported.
The ulceroglandular form is the most common manifestation in Sweden, especially in the northern parts. In Västra Götaland, pulmonary tularaemia and the typhoidal form predominate (Rolfhamre & Ekdahl, 2006) , normally acquired by inhalation of contaminated dust and most common among farmers and outdoor workers exposed during harvest and grass cutting (Matyas, Nieder, & Telford, 2007; Syrjala et al., 1985) .
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made. © 2017 The Authors. Zoonoses and Public Health Published by Blackwell Verlag GmbH Cases of the oropharyngeal form are less frequent in Sweden and typically occur after ingestion of contaminated food or water. Infection by the oral route requires a high dose: greater than 10 6 bacteria compared to less than 10 bacteria in the other manifestations (Karadenizli et al., 2015; Quan, McManus, & von Fintel, 1956 ).
The source of infection is often hard to trace. It has been shown that F. tularensis type B can survive in natural water (Karadenizli et al., 2015; Quan et al., 1956; Ulu-Kilic, Gulen, Sezen, Kilic, & Sencan, 2013) , possibly in association with the protozoa Acantamoeba castellani (Abd, Johansson, Golovliov, Sandstrom, & Forsman, 2003; Berdal, Mehl, Meidell, Lorentzen-Styr, & Scheel, 1996; Broman et al., 2011; El-Etr et al., 2009; Parker, Steinhaus, Kohls, & Jellison, 1951) . The streams and wells contaminated with F. tularensis may remain contaminated for more than a month, hence becoming a source for epizootic spread (Berdal et al., 1996; WHO, 2007) .
Endemic foci have existed in Russia, Kazakhstan and Georgia for many decades (Jusatz, 1952) . Tularaemia outbreaks have frequently been reported (Meka-Mechenko et al., 2003; Rogutskii et al., 1997) . A number of outbreaks from municipal water plants or individual water wells have also been reported from Turkey, Kosovo, Bulgaria, Spain and Norway (Akalin, Helvaci, & Gedikoglu, 2009; Gurcan, Otkun, Otkun, Arikan, & Ozer, 2004 ). Several of the described outbreaks were suspected to originate from non-chlorinated domestic water wells or municipal water supplies, and experimental evidence suggests that animals are susceptible to this route of infection (Chitadze et al., 2009; Parker et al., 1951) . Here we describe a small outbreak in Västra Götaland, Sweden, in the spring of 2013 connected to a private domestic water well. Francisella tularensis was isolated from the well water by culture and identified by a specific TaqMan real-time PCR. The isolate from water was also whole genome sequenced (Alm, Advani, Brave, & Wahab, 2015) .
| Epidemiological investigation
In the middle of April 2013, the Centre for disease control and prevention in the region of Västra Götaland, Sweden, had two notifications 
Impacts
• In this outbreak investigation, we found six cases of verified tularaemia of the oropharyngeal form, which were clearly epidemiologically connected to drinking water from a well on a farm.
• Waterborne outbreaks of tularaemia are very rare in Sweden.
• F. tularensis was isolated from a water sample collected from the well. Subsequently, whole genome sequencing of the isolate was performed.
| MATERIAL AND METHODS

| Culturing of water specimens
A five-litre water specimen was transported to the Public Health NaCl 10 g Glucose 11 g Thiamine HCl 5 mg of L-cysteine HCl 5 g of Na thioglycolate 2 g Agar 10 g of defibrinated rabbit blood 50 ml, penicillin 600,000. Polymyxin B IU 1,000,000 IU Cycloheximide 100 mg, pH 7.2 for 1 L) (Gaspar et al., 1961) . The plates were transferred to the BSL-3 laboratory and incubated at 37°C in a humidified atmosphere for 48 hr.
| Isolation and identification of F. tularensis
Almost all bacterial colonies were picked from the primary cultures 
| RESULTS AND DISCUSSION
Francisella tularensis bacteria were isolated from the environmental water specimen collected from a well on a farm in the vicinity of Lidköping, region of Västra Götaland. The bacterial colonies were grown on the surface of the membrane filter after cultivation and incubation of the membrane filter on the tularaemia agar plates. A specific TaqMan real-time PCR assay was used for confirmation of this bacterium. When we got the positive PCR result, we started with subculturing of those colonies we recognized as F. tularensis until we could obtain a pure culture for whole genome sequencing of the isolate (Alm et al., 2015) . Background flora, both bacteria and fungi, grew on the plates, making subculturing time-consuming and laborious. In our outbreak investigation, we found six cases of verified tularaemia of the oropharyngeal form, which were clearly epidemiologically connected to drinking water from the well. Subculturing was carried out by experienced laboratory personnel. Isolating F. tularensis from environmental water has been performed before (Karpoff & Antonoff, 1936; Simsek, Taner, Karadenizli, Ertek, & Vahaboglu, 2012; Ulu-Kilic et al., 2013) but is not easy because of environmental flora growing on the primary bacterial plates. Recently, a Turkish-Swedish team isolated F. tularensis from a water outbreak followed by whole genome sequencing and published their results in May 2015 (Karadenizli et al., 2015) .
In Turkey, waterborne outbreaks of oropharyngeal tularaemia have caused more than 4,000 registered cases since the re-emergence of the disease around 1988, making it the most common manifestation of tularaemia in the country (Akalin et al., 2009; Gurcan et al., 2004) .
Almost all outbreaks occur in the winter. In Sweden, we see few cases where infection by contaminated water is suspected, and most such cases are connected to ingestion of natural waters. As seen by our case report, we may miss cases with mild symptoms. Gentamycin and streptomycin are considered to be the antibiotics of choice although we have evidence that fluroquinolones are effective (Enderlin, Morales, Jacobs, & Cross, 1994) . High relapse rate has been reported when tetracycline was used for treatment of the patients, the bacteria from these patients had not become resistant to the antibiotic but simply survived intracellularly and relapse occurred after cessation of therapy (Sawyer, Dangerfield, Hogge, & Crozier, 1966; Steward, Piercy, Lever, Simpson, & Brooks, 2006) . Many patients are prescribed non-efficient antibiotics before correct diagnosis is established.
Another consequence is that the source of infection is neglected.
In a Swedish study from the 1960s, faeces from field voles (Microtus agrestis) proved to be the source of human infection (Dahlstrand, Ringertz, & Zetterberg, 1971) . A Finnish study published in 2014 found F. tularensis to be particularly present in field voles, and suggests them to be "plausible hosts or even reservoirs for F. tularensis" (Rossow et al., 2014) . The well owners in our investigated outbreak had noticed an uncommon amount of voles on their farm during the winter, and examination of the well showed several clear entrances large enough for rodents to pass through ( Figure 2 ). Both voles and hares die from tularaemia, but the lethal dose for hares is much higher.
The farm owners reported unusually few hares on their farm during the winter, which may suggest an epizootic outbreak with tularaemia. Our investigation elicits the need for thorough epidemiological investigation of tularaemia outbreaks to reveal sources of infection. We with others prove that microbiological isolation of F. tularensis from water samples connected to an outbreak is possible even though it is laborious (Karpoff & Antonoff, 1936; Ulu-Kilic et al., 2013) .
